A powerful technique for combining complex path models with latent variables by Llopis Albert, Carlos & Palacios Marqués, Daniel
                       EduRe Journal 
 
International Journal on Advances in Education Research   ISSN: 2340-2504 
 
                                                                                                                              
 
 
                                Llopis-Albert and Palacios-Marqués (2016) 
http://edure.org/EdureJournal.htm                           EduRe Journal    Vol. 3 Nº 3 (2016): 73-83  |  73 
 
 
A powerful technique for combining complex path models with latent 
variables 
 
Llopis-Albert, Carlosa; Palacios-Marques, Danielb 
a Departamento de Ingeniería Mecánica y de Materiales, Universitat Politècnica de 
València, Camí de Vera s/n, Spain, 46022, email: cllopisa@upvnet.upv.es 
b Departamento de Organización de Empresas, Universitat Politècnica de València, Camí 
de Vera s/n, Spain, 46022, email: dapamar@doe.upv.es 
 
Received: 2016-05-09; Accepted: 2016-10-23 
 
Abstract 
This article presents the use of Structural Equation Modeling (SEM) as a powerful 
technique for combining complex path models with latent variables. A case study is 
introduced together the estimation technique, the measurement scales, the hypothesis 
needed to relate the variables and the problems concerning the assessment and 
improvement of the model fit. The theoretical framework allows analyzing the 
relationships among the variables, which provides effective strategies in the decision-
making process and problem solving. 
 




There is an increasing use of Information and Communication Technologies (ICTs) in 
personal, business and education activities (e.g., King and Khauli, 2016; de Juan-Jordán et 
al., 2016; Eom, 2015; Uzun, 2015; El Ouirdi, 2015). Social Media Technologies (SMTs) 
have popularized the appearance of collaborations, knowledge sharing, creativity and 
innovation in organizations (Soto-Acosta et al. 2015; Palacios-Marqués et al. 2015; Soto-
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Acosta et al. 2014). SMTs also generates economic and social value (Martínez-Simarro et 
al., 2015; Meyskens, 2010; Sigala and Chalkiti, 2014; Palacios-Marqués, et al., 2016).  
This article applies SME to analyze relationships between social entrepreneurship, market 
orientation (MO) and crowdsourcing (CW) to improve their organizational performance 
(OP). SME covers mathematical models and statistical methods to fit networks of 
constructs to data (e.g., Xu et al., 2014). Similar approaches are found in other research 
fields (e.g., Llopis-Albert et al., 2010; 2014; 2016). Furthermore, other approaches can be 
used to determine the relationship of the variables at hand such as Fuzzy set Qualitative 
Comparative Analysis (Berbegal-Mirabent and Llopis-Albert, 2016; Llopis-Albert and 
Palacios-Marques, 2016) or Bayesian Networks (e.g., Molina et al., 2012). 
We apply SMEs to 223 companies in the biotechnology and telecommunications sectors 
using a variety of measurement scales and hypothesis to relate the variables. 
 
2. Material and methods 
This section presents the concepts of market orientation and its relationship with 
crowdsourcing and entrepreneurship. This allows establishing the measurement scales, the 
hypotheses and theoretical models relating those variables and their validation. Marketing 
orientation is a part of a business that identifies and provides products or services for 
satisfying customers’ needs and requirements (Hult et al., 2005; Fang et al., 2014) The final 
goal is to improve the productivity, profitability and organizational performance (Chad, 
2014; Wirtz et al., 2014; Pinho et al., 2014; Llopis-Albert et al., 2015; 2015a). There are 
models in the literature that have analyzed the relationship about these issues (Narver and 
Slater, 1990; Slater and Narver, 1994; Kohli and Jaworski, 1990; Jaworski and Kohli, 1994; 
Matsuno et al., 2002; Kirca et al., 2005; Morgan et al., 2009; Kleemann et al., 2008; 
Magnusson et al., 2003; Wang 2014: Han et al., 1998; Hult et al., 2004; Rhee et al., 2010). 
As a result, we have formulated the subsequent hypothesis relating the studied variables.  
Hypothesis (H1) establishes a positive relationship between MO and the degree of 
implementation of CW tools. Hypothesis (H2) entails a positive relationship between the 
implementation of CW tools and OP. Eventually, hypothesis (H3) suggests a positive 
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relationship between MO, while OP is explained through the measurement of the degree 
of implementation of CR tools. 
The properties of the measurement scales and indicators used in the empirical study to 
evaluate the goodness-of-fit of the model encompasses dimensionality, reliability and 
validity, which comprises discriminant, convergent and content validity. Several authors 
provide an explanation of those concepts (Hair et al., 2010; Anderson and Gerbing, 1982; 
Ullman, 2006; Hayes, 1998; Bollen, 1989; Mueller, 1996; Fornel and Larcker, 1981; 
Churchill, 1979; Lawshe, 1975; Bentler and Bonett, 1980; Anderson and Gerbing, 1982). 
 
3. Case study 
The case study is carried out using 223 Small and Medium-sized Enterprises (SMEs) in the 
telecommunications and biotechnology sectors. A survey with a set of questions were 
ranked with a scale ranging from 1 to 7. A 7 refers to an extensive use of crowdsourcing 
tools by the company, 4 for an occasional use of crowdsourcing tools and 1 if the company 
never uses crowdsourcing tools. 
The statistical parameters of the survey results (mean and standard deviation), factorial 
loads and measurement errors for all measurement scales were obtained.  
They were found to be suitable according to the literature. In addition to the adjustment 
indices of the measurement models, the reliability and validity were also analyzed. All the 
estimated parameters were statistically significant at 95% (t> 1.96). The values of the 
standardized factorial loads were high, i.e., above 0.4 (Hair et al., 2010).  
Hence, the scales fulfills all the properties required by sociometric measurement scales in 
social sciences. The hypothesis were also tested using SEMs by means of the adjustment 
of the global model, the measurement model and the structural model. As shown in Table 
1 we conclude that the models show a suitable relationship among the analyzed latent 
variables and a suitable fit of the structural model for all hypothesis. 
A summary of the results for the validation of all hypothesis is shown in Table 2. 
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Table 1. Estimated parameters of the SEM for all hypothesis. (MO: Market Orientation; 
CW: Crowdsourcing; OP: Organizational Performance) 
Model Coefficients γ, β and α in 
the structural equations 
Reliability Coefficient t 
Is t ≥ 1.96? 
Hypothesis H1 
MO   CW γ = 0.721 0.436 7.362 
Hypothesis H2 
MO                    CW γ = 0.824 0.375 13.013 
Hypothesis H3 
MO                    CW                      OP OP = γ CW + β  MO +D 
γ = 0.758 (t=8.363) 
β = 0.087 (t=0.839) 
0.504 γ (t=8.363) 
β (t=0.839) 
MO                    CW CW = α MO + D 
α = 0.801 (t=15.051) 
0.344 - 
 
Table 2. Summary of the results. 
Hypothesis Adjustment indices Results 
Index Value 
H1 Dof 32 The estimated parameter is statistically significant at 95%. 
A proper fit of the structural model is achieved. H1 is 
successfully proved. p 0.726 
Chi2  26.830 
RMSR 0.016 
BB NNFI 0.997 
IFI 0.941 
NC 0.840 
H2 Dof 41 The estimated parameter is statistically significant at 95%. 
A proper fit of the structural model is achieved. H1 is 





BB NNFI 0.983 
IFI 0.958 
NC 1.050 
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H3 Dof 41 The indirect effect is much greater than the direct one. The 
direct effect is not statistically significant while the indirect 










This paper shows the relationships among social entrepreneurship, market orientation, 
crowdsourcing with regard to the organizational performance companies. A theoretical 
framework based on structural equation modelling is presented. We determine the 
relationships among the latent variables and pose hypothesis with the aim to improve the 
organizational performance of companies. Theoretical framework and the hypothesis were 
empirically verified applying the SEM to 223 firms in the biotechnology and 
telecommunications sectors.  
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